Folded and truncated beds of the "Miocene unit" (Tm) overlain by gently dipping beds of the "Pliocene unit" (Tp).
Fig. 6
Onlap relationship of strata of the "Pliocene unit" (Tp) upon the "Miocene unit" (Tm). Post-Wisconsinan sediments (Q) overlying truncated and faulted beds of the "Miocene unit" (Tm) and "preCenozoic unit" (Mz).
Fig. 10
Wedge-shaped body of post-Wisconsinan(?) sediments (Q) that fill eroded area between two resistant beds of the "Miocene unit" (Tm). Fault zone cutting truncated beds of the "Miocene unit" (Tm) and overlying sediments; seafloor possibly offset. Plate 2 Preliminary geologic map offshore from the San Luis Range, south-central California, showing areas interpreted to be underlain by rocks of the "pre-Cenozoic unit" and "Miocene unit", and their relations to faults. were obtained using a 120,000 joule sub-bottom acoustic reflection profiling system with a 3-second sweep; high resolution records were run simultaneously using an electrical-mechanical system with a 1/4-second sweep (Wagner, 1974) . In addition, bathymetric data were obtained with a precision depth recorder, magnetic data were gathered with a ship-towed magnetometer, and side-scan sonar records were taken locally. The track lines extended 6 to 10 mi from shore and were spaced one nautical mile apart throughout most of the area ( fig. 1 of Bolt, Beranak, and Newraan) under contract to the Pacific Gas and Electric Company (PG&E). These PG&E data were also used in the preparation of this report; however an additional 600 mi (965 km) of geophysical data run by Geomarine Services and Aquatronics Geotechnical Services in May, June, and July, 1974, under contract to PG&E were made available but could not be interpreted in time to be included in this preliminary report.
The objectives of the USGS cruise were to obtain detailed geophysical data that would aid in identifying lithologic units and interpreting offshore geologic structure for the evaluation of and Pliocene strata with dips of 30 to 50 degrees onshore (Hall, 1973) .
In deeper water the "pre-Cenozoic unit" is correlated with Eocene and Cretaceous rocks as shown by Hoskins and Griffiths (1971) . The surface that separates the "pre-Cenozoic unit" from overlying rocks is readily observed on most records due to the strong sound-velocity contrast between the highly indurated and locally metamorphosed The youngest sedimentary unit is believed to have been deposited upon a late Quaternary (post-Wisconsinan) erosional surface less than 20,000 years ago (figs. 7, 8, 9) . This young unit is fairly 3/ The post-Wisconsinan sediments are well shown only on high resolution records many of which lack definition due to adverse weather conditions. Severe wind chop on the sea surface can make essentially unresolvable the bedding features not only of the postWisconsinan sediments but of the older units as well ( fig. 8 ). High wave and swell conditions can also have a deteriorating effect on high resolution records ( fig. 9 ) since the electrical-mechanical system is towed at the sea surface on a pontoon-like device. Rock, the nearest onshore intrusive body, its age is probably
Oligocene (Turner and others, 1970; Hall, 1973) . Bathymetric contours on USC&GS Charts 5302 and 5387 show a similarly shaped feature that is about 2 mi (3 km) to the southwest but is not on the linear trend of the other instrusives. This circular-shaped feature extends about 130 ft (40 m) above the seafloor at an average depth of about 190 ft (60 m). However, since no R/V Kelez profile intersects it, the subbottom nature of the feature was not determined.
Structure. Faults and folds of generally northwest trend are common in the study area (Plate 1). The major fault in the area is the Hosgri Fault, so named from the two authors who first documented and reported on its existence (Hoskins and Griffiths, 1971) .
Records from the R/V Kelez survey indicate that the Hosgri fault consists of a zone of 2 to 5 splays ( fig. 12 ) that lie 2 to 4 mi (3 to 6 km) offshore from the Diablo Canyon site (Plate 1).
The fault zone extends beyond the area of this report in both northwest and southeast directions and, according to Hoskins and Griffiths (1971) , has a total length of about 90 mi (145 km). Onshore mapping has shown that faults of northwest strike commonly have right-lateral strike-slip movement and near-vertical dip in coastal California, and nearly all faults of that trend on these seismic profiles appear to be vertical and are presumed to have similar slip. However, when noting attitudes of faults (or bedding), one must take into account the vertical exaggeration of about 6 to 1 and realize that a vertical dip is not necessarily a true dip, because any dip greater than about 50 degrees will appear to be vertical on acoustic records with such an exaggeration.
In general, only the vertical sense of fault movement can be observed on most seismic reflection records; however, evidence of lateral movement is shown on some high resolution profiles ( fig. 13 ). This example shows large differences in thickness and character of correlative units on opposite sides of the faults.
Since strictly vertical movement would displace contiguous parts of a unit into contact, thickness and character changes would be minimal. However, changes such as these, where strata of the 4/ Downturns commonly occur where two horizontal to gently sloping units of very different sound velocities are in contact at a moderately dipping or vertical surface such as faulting might provide. Signals transmitted every 3-seconds from the ship, bounce off the steep surface of velocity contrast and are picked up and recorded at the same time interval as though vertically below the ship, but at the acoustic distance from which they came. Only signals from steep surfaces are picked up at considerable distances from the ship (either ahead of or off to the side). Since these signals are plotted as though vertically below the ship as the ship moves toward the source, the recorded vertical distance becomes less and less until a minimum is reached when the ship is vertically above source. The plotted vertical distance then becomes greater as the ship proceeds. In this manner the plotted shape of the steep surface appears on the record as a curve similar to part of a hyperbola. The surfaces shown ( fig. 2 ) could be reflections from .a point source or reflections from curved surfaces.
No paleontologie age data are available for the strata immediately above this downturn; but probably they are early to middle Tertiary in age. The bubble pulse, which results from oscillation of a bubble of high-pressure gas in sea water, creates a repetitive signal that commonly overrides other acoustic information and masks the geology at the sea floor and at other contacts of considerable velocity contrast on the profile record. The bubble pulse on these R/V Kelez deep penetration profiles averages about 300 ft (90 m) thick. Therefore, high resolution records, which show the upper 300 ± ft (90 ± m) below the seafloor, are clearly needed to fill this gap in information (compare figs. 12 and 18). A similar acoustic velocity override occurs at contacts between geologic units of considerable velocity contrast within the geologic section at depth and creates additional multiples ( fig. 2) . fig. 14) . At still another place (Plate 1, point B) , the crossing of (1) a short fault, (2) an erosional escarpment and (3) a seismic line in rocks of the "pre-Cenozoic unit" led, early in the study, to the erroneous conclusion that faulting had offset the seafloor a few miles off the reactor site.
Detailed mapping later revealed that several erosional escarpments occur in the area and that one escarpment trends across the seafloor exactly where the fault and the geophysical line cross (Plate 3, point B).
Since this fault does not offset the seafloor on any other geophysical line, it seems probable that the escarpment is due to erosion, not faulting. Thus, it appears that eight escarpments are present and that the upward warping reflects late Quaternary structural movement.
Their relation to the Hosgri fault zone is not yet completely understood.
Summary and Conclusions
The geologic maps that resulted from interpretation of both the high resolution and deep penetration seismic records indicate the presence of a zone of faulting that includes 2 to 5 branches and extends from the northern end to the southern end of the study area.
This fault zone' (Hosgri) has been mapped beyond both ends of the area (Hoskins and Griffiths, 1971) 
